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(54) PRODUCTION OF PHASE DIFFERENCE FILM 

(57)Abstract: 

PURPOSE: To obtain a phase difference film wtiich is free from unequal colors and is 
uniform in the phase difference distribution in the transverse direction by forming a film 
of a polyarylate and/or polysulfone soln. by casting and adjusting the soln. content in the 
raw film to a specific content, then stretching the film. 

CONSTITUTION: The film of the polyarylate and/or polysulfone soln. is fomied by 
casting and the solvent content in the raw film is adjusted to 0.5 to 7wt.%, prefe^rably 
the content 1 to 4wt.%. to the solid content and thereafter, the raw film is stretched The 
solvent to be used at this time includes chlorohydrocarbons such as methylene chloride, 
ketones such as acetone, arom. hydrocarbons such as toluene and xylene, 
tetrahydrofuran. etc. Since the low boiling solvent such as methylene chloride alone 
evaporates and is liable to cause unequal colors, the solvent contg. at least one kind 
among toluene, xylene, etc., having a relatively high b.p. is more preferably contained 
The method of adjusting the solvent content includes a method previously adding a 
solvent into a dope and adjusting the drying conditions at the time of film fomiation by 
casting, a method exposing the dried original film to the solvent (liquid or vapor) and 
adjusting the content to a prescribed content, etc. 



LEGAL STATUS 



CLAIMS 



(Claim(s)] 

f^Zi^J^l?^"'''^''''''^^^''''''''^ contrast film characterized by 

expending afte carrying out flow casting film production of a polyarylate and/or the 
polysulfone solution and adjusting the solvent content in this ""^^5 y"! o t^e 
weight on solid-content criteria f/oorme 

!o 'f"4% '^'"""^ ' •"^'"'"^ ' 

(Clajm 3] The manufacture technique according to claim 1 or 2 which is at least one sort 

DETAILED DESCRIPTION 

[Detailed Description of the Invention! 
[0001] 

ihont J'h '""T^i^"^ """^^ nonunifomiity still in detail 

about the manufacture technique of a phase contrast film, and a phase contrast 

~pre?onT^l^r "^^^ manufactur^techn^uTo^a 
[0002] 

(Description of the Prior Art] Conventionally, the phase contrast film for a color 
conipensation of a LCD is manufactured by the technique of extending the film which 
produced the film by the flow casting film production technique, and S b ref^^^^^^^ 
na ure For example, the technique of -*ing the solvent content of fLs such as a 

(solid-content criteria), and extending it is indicated by JP.4-204503 A moreover - The 
sdv^nt content of the layer which carried out flow casting film production oHhe 
crS"^ h' °' " polycarbonate is made into 3 10% (soL-^ntent 

r 3506 A R 1' "''"'"1^ °' ^'^^"'"9 ' ^^9^^-^ C is indicatedTjpX 

1 1 3506.A. Furthermore, the technique of making the solvent content in the time of aoina 

3^;^=^^^^ Lr.S3 r ' ^ PO'Vcarbonare^l 

[0003] 

I'Lvel^^^^^^^^^^ d°.n! H°"^' T*:^ Ph^^« '^^"trast film of a 

?oI?m A "^^Pf ^t^'^h consists of a polycarbonate indicated by " et al JP 4- 

204503.A and JP.5-1 1 3506.A is inadequate, therefore the speed of response of liaukl 

loom Sn thl'^H ' rr^i'^'^^" P-^'^-' • such as be"g 1^ I^"' 

0004] On the other hand, the phase contrast film obtained by JP.6-3653 A by the 
technique of a publication has not enough ( necessarily / and ] grudges from which 

the Width — "^"'^ " ^'^^^'""^ phase conLt disl7u bn of 

mnro H T °" '^^P^^ °^ "onuniformity. although a visual field property is 
mproved. this invention solves the above-mentioned problem of the conventira" 

S'ol^t'r T a phase contrast c^stSL of 

he Width onentation offers a uniform phase contrast film. 
[0005] 



\ 



nn!f "!/n K -manufacture technique of the phase 

Z nrnH T ' ""'^"^'"9 ''^ ^'^'■^ carries out flow casting 

Lnt~^^^^^^^^ the polysulfone solution and adjusts the solvent 

rnn !n K " ° °^ ^''^ '"^'9''* °" solid-content criteria is made into the 

content. The phase contrast film of this invention consists of a polyarylate polysulfones 
and such combma^on. Polymers other than a polyarylate and a poly^ulfone'foT ' 
example, a polycarbonate, are insufficient in respect of the improvement of a 
wavelength dependency and color nonuniformity 

[0006] as a solvent used for this invention, aromatic hydrocarbons, such as ketones 
melTJh ?L ^/f^°<=arbons. such as methylene chloride, an acetone, and a 
th^r/Lfl ^H !' ^ "y'^"^- ^ tet^ahydrofuran. etc. are mentioned, and 

nn!nf '"^f P^"^^^ " °^ °^ "^o^e sorts are combined and it is used a low boiling 
pomt so vent like methylene chloride -- if independent, since it evaporates in case a ^ 
onginal layer .s heated to extension temperature during a store of a original layer and it 
s easy to become the cause of color nonunifomiity, aromatic hydrocarbons, such as 
toluene which .s a h.gh boiling point solvent comparatively, and a xylene, and the thing 
containing at least one sort of a tetrahydrofuran are desirable In this case, as a solvent 
or producing a flow casting solution (dope), the thing of the high boiling point requires 
ime for xeransis. and since energy expenditure is large, the methylene chloride of the 
low boiling point etc. is desirable [ a thing ]. Which technique of a band formula and a 
?^TJ,°-^ sufficient as the flow casting film production technique 
[0007] The onginal layer produced by the flow casting film production technique 
precedes extension, and the solvent content in a original layer is preferably adjusted to 
1 .- 4% of the weight 0.5 to 7% of the weight on solid-content criteria, a solvent content - 
nf^h ""^J °l "°""n*fo"Tiity occurs, and a phase contrast distribution 

of the width orientation also becomes uneven 

[0008] The technique of adding the solvent in the dope at the time of a original layer 
manufacture, adjusting the xeransis conditions at the time of flow casting film production 

ron^ntT^. ^ "^^"^'"S into a predetemiined solvent 

content, the technique of exposing the dry original layer into a solvent (a liquid or 

fnnnm ^ predetermined solvent content, etc. are used 

tt^V^ln^"^^ layer adjusted to the predetermined solvent content is extended, and 
fl nr w -may «nk extension equipment with flow casting 

film production equipment directly, and may be perfomied on-line, and once producinq a 
fdm wrth flow casting film production equipment and rolling round, you may peZ, rtSy 
he technique of applying to extension equipment anew. Any of lengthwise and 
ongitudinal direction are sufficient as the extension orientation. It is good at low 
temperature as the solvent content of extension temperature increases depending on 
me solvent content in a original layer, and it is chosen in general out of about 170-220 



degrees C. 
[0010] 



[Example] Although an example is given and this invention is explained still in detail 
hereafter, this invention is not limited only to these examples. In addition, the judgment 
of color nonuniformity was performed by the following technique J y em 

Sav mL';i'tr'^"'^f ^'TJl^^ ''^^^ ^''""^^"^ orientations of extension 

may make the angle of 45 degrees to the orientation shaft orientations of one 
polanzation film between the polarization films of two sheets which changed the 



opposite samurai into the color nonuniformity judging techniquexross Nicol's prism 
status, light was hit to the film right-angled from one side, it observed with the naked 
eye from the opposite side of the projection orientation of light, and the existence of 
color nonuniformity was judged. 

(00121 The dope which added the xylene 2% of the weight to the methylene chloride 
solution (18 % of the weight) of one to examples 1-2 and example of comparison 2 
polyarylate was cast on the base material using the die, it dried and four sorts of original 
layers with which the xylene content shown in Table 1 is different were obtained. 
Subsequently, it extended on the conditions which showed these original layers in Table 
1 . and the phase contrast film was manufactured. The property of the obtained phase 
contrast film is shown in Table 1 . 
[0013] 

Table 1: 





(1 
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(1C) 


(-) 


(no) 




(db/SOOu) 








1 

2, 5 
1 0. 0 


0. 1 

0. 3 

1. 4 
0. 2 


2 1 0 
2 0 5 

1 8 0 

2 2 0 


1, 1 7 
1. 1 5 
1. 2 0 
1. 1 0 


4 5 0 
4 5 0 
4 5 0 
4 5 0 




3 
2 
S 
1 2 




(mm) 


urn. 
(t) 


(-) 


Cnn} 




(nBt/SOOns) 








1 

2, 5 
1 0. 0 


0. 1 

0. 3 

1. 4 
0. 2 


2 10 
2 0 5 

1 8 0 

2 2 0 


1. 1 7 
1. 1 5 
1. 2 0 
1. 1 0 


4 5 0 
4 5 0 
4 5 0 
4 5 0 




3 
2 
5 
1 2 



[0014] Three sorts of differing [ the xylene contents which use a die, cast and dry on a 
base material, and show the dope which added the xylene 2% of the weight to the 
methylene chloride solution (18 % of the weight) of three to example 3 and example of 
comparison 4.polysulfone in Table 2 ] original layers were obtained. Subsequently, it 
extended on the conditions which showed these original layers in Table 2, and the 
phase contrast film was manufactured. The property of the obtained phase contrast film 
is shown in Table 2. 
[0015] 



Table 2: 







i-c) 


(-) 


(an) 




(Dm/SOOflB) 








1. 5 
9. 0 


0. 2 

1. 5 
0. 2 


1 7 5 
17 0 
1 9 0 


1. I 7 
1. I 5 
1. 2 0 


4 5 0 
4 5 0 
4 5 0 




3 
1 0 
1 2 



[0016] 

[Effect of the Invention] According to this invention the passage on there is no color 
nonun.form.ty and the unifomi phase contrast film of a phase contrast distribution of the 
width onentation is obtained. 
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